Background: In obesity insulin hypersecretion is a key feature indicating the abnormal pancreatic beta cell function which is the fundamental defect in the development of NIDDM, hypertension and cardiovascular diseases. Objective: To assess the secretory status of insulin in adult obese female. Methods: The present study was a cross sectional analytical study and conducted in the Department of Physiology, Dhaka Medical College, Dhaka from July 2012 to June 2013. 50 obese female subjects of 20-40 years were included from Out-patient Department (Obesity clinic) of BIRDEM Hospital, Dhaka and by personal contact from different areas of Dhaka city. 50 age matched, healthy non-obese female subjects selected as controls . Fasting serum insulin level was measured by ELISA and fasting glucose level was measured by Glucose oxidase method. The insulin secretory status was calculated by HOMA-%B using HOMA software. For statistical analysis unpaired Student's 't' test and Pearson's correlation coefficient (r) test were performed as applicable . Result: Mean fasting serum insulin and HOMA%B (P<0.001) were higher in the obese than that non obese. Fasting serum insulin level and HOMA%B showed significantly positive correlation with WHR. Conclusion: This study concludes that obese individual develops a state of insulin hypersecretion and hyperinsulinemia.
Introduction
On the basis of the respective health-related risk factors, in Asian populations BMI e"25.0 kg/m² is called obese 4, 5 . The prevalence of obesity shows significant variation by racial and ethnic groups. However, obesity is present in 35.8% of adults living in the U.S. 6 and 1.4% in Bangladesh 7 .
Obesity causes various metabolic changes such as increased blood glucose, increased hepatic very low density lipoprotein (VLDL) output, increased adipose tissue lipogenesis and VLDL uptake resulting from hyperinsulinemia 8 .
An obese person can sustain a normal plasma glucose concentration, but this requires an abnormally high circulating level of insulin.
besity is abnormal or excessive fat accumulation that may impair health 1 . It is the sixth leading risk for global O deaths. It kills more people than overweight 2 .
The rise in prevalence of overweight and obesity is a negative consequence of increasing economic developments of many lower and middle-income countries in the Asia Pacific region 3 . South Asians are at higher risk than Caucasians for the development of obesity and obesity-related non-communicable diseases including insulin resistance, the metabolic syndrome, type 2 diabetes mellitus and coronary heart disease 4.
Chronic hyperinsulinemia has also been linked to complications similar to those seen in longstanding obesity 9 . The pathological changes associated with hyperinsulinemia are altered glucose metabolism, endothelial dysfunction, hypercoagulability, haemodynamic changes, chronic inflammation 10 , hypertension, decreased high-density lipoprotein cholesterol concentration, increased triglyceride concentration and non-insulin-dependent diabetes mellitus 11 .Insulin secretion of pancreatic â cell is estimated by HOMA method. In homeostasis model assessment (HOMA), insulin secretory capacity is expressed as HOMA%B, the higher the value of HOMA%B, the more the beta-cells capacity to secrete insulin 12 .
Obesity is characterized by elevated fasting plasma insulin and an increased insulin secretion in response to an oral glucose load [13] [14] . Though obese individuals may develop different degrees of insulin secretory defect, but all of them may not have glucose intolerance and hyperglycemia 15 .
Some researchers did not find any relation with the body weight and plasma insulin level and HOMA%B [16] [17] .
From the above studies it has been observed that, the result is conflicting. So the precise nature of the relationship between fasting serum insulin level and HOMA%B in obesity is still obscure. Therefore this study has been designed to assess the insulin secretory status in adult obese female.
Methods
This is a cross sectional analytic study was conducted in Department of Physiology, Dhaka Medical College Dhaka from July 2012 to June 2013.Protocol of this study was approved by ethical review committee of Dhaka Medical College, Dhaka. A total number of 100 female subjects with the age ranging from 20-40 years were included in this study. Among them 50 apparently healthy obese female with BMI 25-39.9 Kg/m² 4 and WHR > 0.85 18 were included in study group and age and sex matched 50 healthy subjects with BMI <25 Kg/m² and WHR < 0.85 were considered for comparison. They were selected from obesity clinic of BIRDEM, Dhaka and also by personal contact from different areas of Dhaka city. The objectives, nature, purpose and benefit of the study were explained to the subjects in details. Before taking blood, detailed medical history was taken and a careful physical examination was performed. All the subjects were excluded from diabetes mellitus, hypertension or any other endocrine diseases. Standing height, weight, waist and hip circumference were measured using soft non elastic measuring tape. Height measurement started from top of crown then to the back of the head, thoracic spine along the trunk, buttocks up to heels. Height, waist and hip circumference were recorded in centimeter (cm). A standard weight measuring device was placed on a hard flat surface and checked for zero balance before measurement. Weight was recorded in kilogram (kg). Body mass index (BMI) of the subjects were calculated using standard formula, BMI = Weight (kg) / Height (m) ². The waist circumference was taken in a standing position. It is the horizontal circumference between the lower border of the 12 th rib and the highest point of the iliac crest on mid-axillary line at the end of normal expiration. . It is the horizontal circumference at the highest point of buttock at the level of greater trochenter of head of femour. Waist hip ratio was calculated from standard formula, WHR: Waist circumference (cm) /Hip circumference (cm). All the information's were recorded on the structured data collection form. After overnight fasting, 5 ml of venous blood was collected at 8 am from every subject for estimation of serum glucose, serum insulin level. Glucose was measured by glucose oxidase method. Insulin was measured by ELISA method. The basal insulin secretion of pancreatic â cells was calculated by following equation, HOMA%B = (20 × Fasting serum insulin) / (Fasting blood glucose -3.5) 19 .
Data were expressed as mean ±SD. For statistical analysis unpaired Student's't' test and Pearson's correlation coefficient (r) test were done.
Results
The anthropometric characteristics were presented in Table I . BMI and WHR were significantly higher in obese female than healthy female. Systolic blood pressure, diastolic pressure and pulse were almost similar in obese and healthy female. But fasting serum insulin level and insulin secretion (HOMA%B) were significantly higher in obese (Table II) .
This study showed that 100% of control had normal insulin level (Figure 1 ).
In this study, 8.0% obese subject had hyperinsulinemia (Figure 2 ), cut up point for hyperinsulinemia was <27 µIU/ml 20 .
Correlation analysis showed significant positive correlation between fasting serum insulin and WHR in obese (Figure 4 
Discussion
The present study observed the insulin secretory capacity by â cells and blood insulin level in healthy obese. In this study, 8% of obese female have hyperinsulinemia. In addition, correlation analysis showed strong positive relationship between â cells insulin secretory capacity and insulin level in obese patient which reflects the increased secretory response of â cells to obesity. This finding of increased insulin secretory state of â cells in obese subject is similar to other researcher [16] [17] .
Elevated serum insulin level and increased insulin secretion by â cells supported by significantly higher HOMA%B indicate that there may be link between this increased rate of secretion and hyperinsulinemia in obese person.
It has been suggested from research review that type-II diabetes mellitus usually in obese is associated with hyperinsulinemia and elevated blood glucose level. There is evidence that, in an obese person, tissue become resistance to the insulin action causing elevated blood sugar. In addition literature reviews revealed the role of elevated fatty acid for development of tissue insulin resistance. In response, pancreatic â cells increase the insulin secretion by feedback mechanism. High level of free fatty acids in obesity stimulates further insulin release from beta cells. As a result hyperinsulinemia occurs [21] [22] . which is associated with GLUT-4 activity. As a result, decrease translocation of GLUT -4 in cell membrane yield insulin signaling defect and insulin resistance 10 .
In the present study though obese subjects are not diabetic, still they developed hyperinsulinemia and showed increased secretory capacity of ² cell. Though these subjects have not yet developed diabetes still this pathological feature may be accountable to the same mechanism. But as the tissue resistance and tissue sensitivity to insulin has not been investigated in this article this finding of this study indicates there may be strong relationship between increased² cell sensitivity, hyperinsulinemia and obesity.
As it is well recognized fact that development of diabetes mellitus in obesity is high risk for cardiovascular diseases, the present finding shows the evidence even before the actual development of diabetes mellitus, obesity induced altered ² cell function causing hyperinsulinemia.
Finally, from the limitation of studying other factors the cause of increased ² cell sensitivity in obese subject is not clear, further research is needed to explore the cause of ² cell sensitivity in obesity.
Conclusion
From the result of the study it can be concluded, obesity may induce ² cell hypersensitivity leading to insulin hypersecretion and hyperinsulinemia.
